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Amitraz (triazapentadiene (N,N’-[(methylimino) dimeth- #+F5Y 24,

A Smgle Subcutaneous Dose Toxicity St'udy of The Acancxde Amitraz in Beagle Dogs. Jeong-Doo
Heo', Young-Kil Kim', Hyun-Sook Lee!, Choong-Yong Kim', Seung-Chun Park’, Jin-Young Shin,
Sung-Ho Kim, Dong-Ho Shin and ]ong -Choon Kim*. College of Veterinary Medicine, Chonnam Natzonal
University, Gwangju 500-757, Korea, 'Korea Institute of Toxicology, KRICT, Daejeon 305-600, Korea, College
of Veterinary Medicine, Kyungpook National University, Daegu 702-701, Korea — The present study was
carried out to investigate the potential acute toxicity of amitraz by a single subcutaneous dose in
beagle dogs. The test chemical was administered subcutaneously to male beagle dogs at dose levels
of 0, 2, 10, or 50 mg/kg. Mortalities, clinical findings, and body weight changes were monitored for
the 14-day period following the administration. At the end of 14-day observation period, hematology,
serum biochemistry, and gross postmortem examinations were examined. A single dog in the 50
mg/kg group was found dead on day 3 after treatment and the other two dogs in the group were
sacrificed because of the severe clinical signs on day 7 after treatment. Treatment related clinical signs,
including anorexia, edema, mass and abscess formation in the injection sites, depression, vomiting,
lacrimation, decreased locomotor activity, ataxia, recumbency, paresis in the limbs, and/or moribundity
were observed in all treatment groups in a dose-dependent manner. Decreased or suppressed body
weight gain was also observed dose-dependently in all treated groups. In autopsy, dead animals in
the 50 mg/kg group showed muscular hemorrhage and inflammation in the injection sites and
congestion in the liver and kidney. The terminal sacrificed animals in the 10 mg/kg group also
exhibited muscular hemorrhage and inflammation in the injection sites. Whereas, no treatment related
effects on hematology and serum biochemistry were observed on day 14 after treatment at any dose
tested. On the basis of the results, it was concluded that a single subcutaneous injection of amitraz
to beagle dogs resulted in increased incidence of abnormal clinical signs and death, decreased body
weight, and increased incidence of abnormal gross findings. In the experimental conditions, the LDsg
value of amitraz was 22.3 mg/kg (95% confidence limit not specified) and the no-observed-adverse-
effect level (NOAEL) was considered to be below 2 mg/kg for male dogs.
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Table 1. Mortality in male beagle dogs after single subcu-
taneous injection of amitraz (n=3)

Dose (mg/kg) 0 2 10 50

Days 0~2 0? 0 0 0

Day 3 0 0 0 1

Day 4 0 0 0 0

Day 5 0 0 0 0

Day 6 0 0 0 0

Day 7 0 0 0 2

Days 8~14 0 0 0 0

Final mortality (%) 0/3 (0) 0/3 (0) 0/3 (0) 3/3 (100)
"No. of dead animals.

Ao 1ute]7} AgetRer, £49 & 7449 = YA 20}
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Table 2. Clinical findings in male beagle dogs after single subcutaneous injection of amitraz (n=3)

Dose Days after treatment
(mg/kg) Findings 0 8§ 9 10 11 12 13 14
0 Appears normal 32 3 3 3 3 3 3 3
2 Appears normal o 3 3 3 3 3 3
Anorexia 6o 0 0 0 0 0 O
Edema in the injection sites 0o o 0 0o 0 0 O
Mass formation in the injection sites 3 0 0 0 0 0 0
10 Anorexia 0 1 0 0 0o 0 0
Depression 60 0o 0 0 0 0 O
Vomiting 0 o 0o o0 o0 0 O
Decreased locomotor activity 6 0 0 o 0 0 O
Edema in the injection sites 0o o0 0 o 0 0 O
Mass formation in the injection sites 3 3 3 3 3 3 3
Abscess formation in the injection sites 1 1 1 0 0 0 O
Paresis in the limbs 6 o o o0 0 0 O

50 Anorexia
Depression
Vomiting
Lacrimation
Ataxia
Mass formation in the injection sites
Abscess formation in the injection sites
Paresis in the limbs
Recumbency
Moribundity
Death
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“Number of dogs with the clinical signs.
“Data unavailable.



550 Journal of Life Science 2004, Vol. 14. No. 4

HAAE S 4 L2 A (anorexia)#} A &(depression), T Hoysl™ AA

, 5 (lacrimation), %%*é Za, $FAX(ataxia), TR Fo] F 14dA e} FHE T2 BAHA 25, Table 4
%’4-‘4 2%, 23 2 4N, AA 9] v (paresis), 3} o etdubs 2ol 2 mg/kg FAT AN HBF F7} 2
9] (recumbency), ‘ﬂﬂ}(morlbundity) g Abgolth Ak o HlE FAGAHCE FANUA Ut eH, 2 99

Hﬂ}“-o
m9.

T FEANE H&7A% T2 £F 2 33 F4 AAGEZAME F40E 2el7k AFHA Egtoh
of FRHALY Fof F 8Y o] Fel e o] Faio] BEHA
oottt W, 27 2 AT FAME A7E tjEEe &7 HEMEIEE oA
Eo] #EHYL, LFETY TEELS NS qE 5o ¥ U4GAd FHE T2 XA E YT
WAL e APl Yebdth Z3HTable 5), L& HAFF oM 2T A EEL FAT
e} BAHH FoAde IBHA F%
HEes
Table 39] A5 oA Hente Zo] z2Z 9 T2 MY goiy faaA
71 F ARAA AFSE JES. W, 2 9 10 HAAE 8 Al ER Al T2 R34 23
mg/kg FATANE Fa Ao AFd W) AF A & F9H FHLAL Table 60 80k3ch HugaFd 50

£ 37hA7 B2, 50 mg/kg FATAME A%H  mg/kg FARAAE FARAY 24 (muscular hem-
A AFZA FEHUG orrhage)o] 38, Tol 299 o= (inflammation)©] 28], 79

Table 3. Body weight changes in male beagle dogs after single subcutaneous injection of amitraz (n=3)

Dose Days after treatment

(mg/kg) 0 1 3 7 14
0 9566 +310.7 9588 +310.9 9663+321.2 9626+322.7 9686+314.0
2 10409 +925.7 10355+1072.9 10307 +£1057.7 10457 +1035.8 10217 +962.6
10 9867 +1124.5 9659+837.8 976419342 9723+1030.0 9799+1028.9
50 10442 +346.8 10218 £480.1 9994+549.4 9488 +717.7 &Y

Values are presented as means*SD (g).

IA single dog died on day 3 after treatment and the other two beagles were sacrificed on day 7 after treatment due to the
moribundity.

®Data unavailable.

Table 4. Hematological findings in male beagle dogs after single subcutaneous injection of amitraz (n=3)

Dose (mg/kg) 0 2 10
RBC (x10'%/1) 6.48+0.294” 7.55+0.425 6.78+0.252
Hemoglobin (g/dI) 14.7£1.04 16.91+1.06 158010
Hematocrit (%) 38.2%+3.32 4361348 40.5+1.50
MCV (fl) 58.9+286 57.7+2.49 59.7£0.71
MCH (pg) 22.7+0.90 24+044 23.3£0.66
MCHC (g/dI) 38.5+0.76 38.8+1.00 391%£1.10
Platelet (x10°/1) 2754758 400+252 374+41.6
WBC (x10°/1) 9.90+2.79 9.29+1.793 9.61+0.973
Neutrophils (%) 58.1+0.294 63.946.62 62.1+2.67
Lymphocytes (%) 29.7£6.56 24.2+6.00 26.51.01
Monocytes (%) 7.0%0.50 63+1.01 51+0.87
Eosinophils (%) 261161 33£1.35 3.6x140
Basophils (%) 204045 20+021 224127
LUC (%) 0.5+0.15 0.2+0.06 0.5£0.25

RBC, red blood cells; WBC, white blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin, MCHC,
mean corpuscular hemoglobin concentration; LUC, large unstained cell.

PWalues are presented as means®SD.

" Significant difference at P<0.05 level compared with the control group.
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Table 5. Serum biochemical findings in male beagle dogs after single subcutaneous injection of amitraz (n=3)

551

Dose (mg/kg) 0 2 10
Asparate aminotransferase (IU/1) 325+12.447 31.1%255 31.3+693
Alanine aminotransferase (IU/dl) 23.8+8.70 33.6+1.11 23.6+6.46
Alkaline phosphatase (mg/dl) 264+151.7 150£31.3 311£176.2
Blood urea nitrogen (mg/dl) 16.0£5.66 1481140 208£3.08
Creatinine (mg/dl) 0.64+0.195 0.87£0.071 0.75+0.025
Glucose (mg/dl) 88.0+8.60 89.7+2.65 85.315.65
Total cholesterol (mg/dI) 149.1£28.51 139.2+18.66 1334114.19
Total bilirubin (mg/dl) 0.076 £0.0176 0.095+0.0240 0.085+0.0120
Total protein (g/dl) 6.22+0.375 6.26+0.605 617+£0172
Albumin (g/dl) 3.53+0.135 3.57+0.084 3.49+0.074
Creatine phosphokinase (IU/I) 30813249 214%70.5 203£734
Triglyceride (mg/dl) 55.0+45.22 245+9.68 40.6£10.69
Calcium (mg/dl) 9.96+0.385 9.67£0.391 9.73£0.285
Inorganic phosphate (mg/dl) 4.67+0.635 415+0.211 4.78+0.110
Phospholipid (mg/dl) 317+323 303+51.1 288+27.3
Albumin/ globulin (ratio) 1.32£0.065 1.3610.242 1.31£0.146
Sodium (mmol/1) 147+12 147+25 148+2.0
Potassium (mmol/l) 4.68+0.194 4.52+0.186 452+0.342
Chloride (mmol/1) 11315 113£1.0 114£2.0

#Values are presented as means+SD.
No significant differences were detected between the groups.

Table 6. Gross findings in male beagle dogs after single 2R v K )]
subcutaneous injection of amitraz (n=3) AL, AREA Edd 7]
Dose (mg/kg) 0 2 1 50 ) Ao B 3B Ao|
Appears normal 39 3 2 0 AMe o]& a9 H=
Injection sites : A AFALSt WAL e A
muscular hemorrhage 0 0 1 3 59 A AT e o
e e
: ) A3 e, 132
Kidney: congestion 0 0 0 2 A, AR AR 133
ToE <A Ux26
“No. of animals with the gross findings
' ' B3 AAEE Lo

%% (congestion)o| 33, 123 A%e] F¥o] 28] B2
7719 BRERoY 1 99 o A4aAL BAEA) @
H, 2 mg/kg SATNAE oug §oba o RrAE A%
R

9
o

i

2-)

L

B

20

.

= t
of M
o x 4T i
) EON
X2y B
o= oy T o
wh p R oo o X

]
Patton3} Sutton [13]

.
ol
N
§2
flo
poy
o
il
=

flo .;1

of g sk 4§ 24,

o, O
FESHS HE

43 AFdste Al
o1} 50 mg/kg FolF
A3 BE FEOl A%
Heride & a4+
249, amitraz7} A FZdle F 8
o3t} HhALAE 44 (loss of reflexes),
, =%, 7E, 3, 18%%
7 ole B AN gdE gk
H1 2 A tig et ALY A9,
o) amitraz®] 775 ghEX]A}
:* 100 mg/kgol2tz R8¢ o.m, o] ¥ Hugnet S[6]
mg/kge §FC 2 6ol ulE A &3 AT
B, ol=d el o-F&A 2L HHbE F
& FEdtoy, Alte #EEA Yob ATEY 3
F& 100 mg/kgs 3@t A £ AlF A

& amitraz®} 3|3t5o HHEAALFE 223 mg/kgo 2

on, ojlg EoAZ mwg} 3 (toxic potency)e]

¢ Ats A& vedth
mg/kg &FNNE IAHH WAL A, AF L, MU, A
89, &S H AE 59

2ol
< 100
T
554
XA}
Rl
ebgt
Aol 7}

amitraz®] JW Eog& 1

AT, AbS
o=

Fo T 14gA o 55 FAsd 9 2 Y A3eHA

TEAAMT ojdF Ml
Ebstt}. Hsu$} Schaffer [8]of w2



Journal of Life Science 2004, Vol. 14. No. 4

&% %(demodicosis)o] v} A=7] FAA thE A
#i Q1 555 ppme] 4o AA|sH FAF FA
ole led FHlY A9 7]AE Aol
et 5[7]% amitraz 100 mg/kg< 7MolA
s ro AT A4S FFsEeH,
5]& AE=7|FAE EZ(acaricide collar)e] 44
o2 FFE A 1¥EZFE FAS v Aok A7) 4
TAGYgE g2 & AYoXe 899 HstE 235 89
2 P35 3 %‘)ﬂ"i oju g Hal: AAFHA Fsted,
ol AIEEA Fo F9 ZHAY Fold V|UE A2

::
°§

woE, dEeIsy HE AFFHoR HFey) s
Me Fo F ZAH0 A 2 4] Bag AoR Al
€k

BAA FALY TEANA BEE FAFY ZH5EEH
FT 2L amitrazd] 254 7)Y % A0 AET,
50 mg/kg & FF 9 AGFEoN BEH 7H E Ao 8
&AL amitrazzt 743 Ao AAM R F4E FEadl
+& Yepdth Al-Qarawi F{1]¢] 727 w29, amitraz
9 2 g AT oA Tt 2,

EE 257 g8 A

2 AN FE3 2ol FRHAL, FAFH

o>

X o
b o
@;

dMe 2428 £ A4 5490l FEHUG gt
2 AN B#2E 2538 €% 242 47 d7AE
o A7 daet dxste £402A A ke HeEA
=E5Hd 223 Z4N3E s A& GAl
Zo
2 %

£ d7< 254 amitrazd] J35Fo FHFAHS Hrtst

71 9481 0,2, 10 2 50 mg/kg &Fo 2 13] g5 s ¥,

10

AP ED A9, A 29 2 4485 ¢ 2 hazd

Ae FFE Fredth A22As, HE Aol oA
amitraz®] @3] BslEdE AL8A5 e TE, §8, ¢
TARA, BYPAR, FARY 2F, £ € TUYYA, A}
A o] v, 349, WAL A, A F T4, TR 2

28R €5 281 14 AR S fEsie oz
vebytth Bhd, Bo T 4R AEFEY Y 2 ¥
AR oM AEEDY T #AE o Wil
AAHA gttt Z2Ho2 B AFxAs}AA vF Aol
& amitrazo] ¥HpEXALEE 223 mg/kg (95% A1 FHA!: 4
254 ¢&)olx, T 5] 8 F(no-observed-adverse-effect level)
< 2 mg/kg o|3lE Al €k

ra

L

1. Al-Qarawi, A. A, M. S. Al-Damegh and S. E. Adam. 1999.
Effects of amitraz given by different routes on rats. Vet

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hum. Toxicol. 41, 355-357.

. Andrade, 5. F. and M. Sakate. 2003. The comparative

efficacy of yohimbine and atipamezole to treat amitraz
intoxication in dogs. Vet. Hum. Toxicol. 45, 124-127.

. Cullen, L. K. and J. A. Reynoldson. 1987. Cardiovascular

and respiratory effects of the acaricide amitraz. J. Vet.
Pharmacol. Ther. 10, 134-143.

. Filazi, A., M. Sireli and F. Kalkan. 2003. The influence of

amitraz on biochemical parameters in mice. Hum. Exp.
Toxicol. 22, 99-101.

. Grossman, M. R. 1993. Amitraz toxicosis associated with

ingestion of an acaricide collar in a dog. | Am. Vet. Med.
Assoc. 203, 55-57.

. Hugnet, C,, P. Berny and G. Lorgue. 1995. Amitraz poi-

soning in dogs: atipamezole treatment. Rev. Med. Vet. 146,
85-88.

. Hugnet, C,, F. Buronrosse, X. Pineau, J. L. Cadore, G.

Lorgue. and P. ]. Berny. 1996. Toxicity and kinetics of
amitraz in dogs. Am. |. Vet Res. 57, 1506-1510.

. Hsu, W. H. and D. D. Schaffer. 1988. Effects of topical

application of amitraz on plasma glucose and insulin
concentrations in dogs. Am. ]. Vet. Res. 49, 103-131.

. Kim, J. C, S. H. Kim, D. H. Shin, T. H. Ahn, H. C. Kim,

Y. B. Kim, C. Z Jiang, J. Han and M. K. Chung. 2004.
Effects of prenatal exposure to the environmental pollutant
2-bromopropane on embryo-fetal development in rats.
Toxicology 196, 77-86.

Leung, V. K, T. Y. Chan and V. T. Yeung. 1999. Amitraz
poisoning in humans. ]. Toxicol. Clin. Toxicol. 37, 513-514.
NRC (National Research Council). 199. Guide for the Care
and Use of Laboratory Animals. National Research Council.
National Academy, Washington.

OECD (Organisation for Economic Cooperation and De-
velopment). 1987. Guidelines for the testing of chemicals. No.
401: Acute Oral Toxicity, Organisation for Economic Coop-
eration and Development. Adopted 24 Feb 1987, Paris.
Patton, D. S. G. and M. M. Sutton. 1971. Acute toxicity
studies on BTS 27,419, an acaricide. Unpublished report No.
P71544 from The Boots Pure Drug Company, Nottingham,
United Kingdom. Submitted to WHO by Schering Agro-
chemicals Ltd.

Proudfoot, A. T. 2003. Poisoning with amitraz. Toxicol.
Rev. 22, 71-74.

Rural Development Administration. 2000. Testing Guide-
lines for Safety Evaluation of Pesticides. Rural Development
Administration Notification 2000-1 (April 10, 2000), Suwon.
The Agrochemicals Handbooks. 1994. Royal Society of
Chemistry Information Systems, 3rd eds. Unwin Brothers
Ltd, Surrey, England.

Thomson, W. T. 1993. Agricultural Chemicals. Book II:
Herbicides. Thomson Publications, Fresno, CA.

US EPA (Environmental Protection Agency). 1987. EPA
Fact sheet No. 147 Amitrax. US EPA. Washington, DC, USA.
Xavier, F. G,, M. M. Kogika and H. D. S. Spinosa. 2002.
Common causes of poisoning in dogs and cats in a
Brazilian veterinary teaching hospital from 1998 to 2000.
Vet. Hum. Toxicol. 44, 115-116.



